SUMMARY Results of recent controlled studies show that because of difficulties in administering adequate quantities of enteral diet, positive nitrogen balance is not consistently achieved during enteral feeding. In order to determine whether nitrogen balance can be improved in routine clinical practice by prescribing enteral diets containing higher concentrations of nutrients, 118 patients with normal gastrointestinal function needing enteral nutrition were randomised to receive daily 21 of one of three polymeric diets: Standard diet (1 0 kcal/ml; 6 3 gN/I), Energy Dense diet (1 5 kcal/ml; 7*8 gN/I), and Energy-Nitrogen Dense diet (1P5 kcaVml; 9 4 gN/l. The three diets, administered by continuous nasogastric infusion, were equally well tolerated. Results were analysed only for patients fed five or more days and who received at least 60% of prescribed enteral diet (n=42). Positive nitrogen balance was achieved only in the patients receiving the Energy-Nitrogen Dense diet (n=16; +1P6 (SE) 0-6 gN/d, compared with the Standard diet (n=12; -3-8 (1 1) gN/d; p<0001), and the Energy Dense diet (m=14; -19 (0 8) gN/d; p<0005). As the findings of this prospective controlled trial show that positive nitrogen balance was not consistently achieved by administering 21 enteral diet containing up to 15-6 gN, consideration could, therefore, be given to routinely using enteral diets containing up to 9 4 gN/Il.
adequate intake of nitrogen and calories may not overcome the primary neuroendocrinological responses and patients will remain in overall negative nitrogen balance. In other patients, negative nitrogen balance is more likely to remain on account of inadequate nutritional intake. Reasons for this have been shown to be related to the use of small containers,5 the use of 'starter' regimes,6 and the poor performance of fine bore feeding tubes. 7 On account of these limitations, we have observed that in practice it is often difficult to administer more than 2-2-5 1 of enteral diet per day.
Most patients currently requiring enteral nutrition are prescribed a diet containing 1 Nutritional support through the enteral route was continued until no longer clinically indicated or until the patient was ready to start oral feeding.
TECHNIQUE OF ADMINISTRATION
Patients were intubated with a fine bore (2-10 mm od, 1-37 mm id) nasogastric feeding tube (Corpak Co, Wheeling, Il, USA).9 Two litres of full strength diet were prescribed from the outset of day 1. Starter regimes6 were not used in any of the patients and enteral diets were infused continuously over 24 hours from 1 1 plastic containers. Enteral feeding pumps were not used routinely during the study.
NUTRITIONAL STATUS
Nutritional status of the patients was assessed before randomisation and at weekly intervals thereafter. Anthropometric assessment included measurement of triceps skinfold thickness and midarm circumference."' Biochemical measurements included measurement of plasma albumin," transferrin," thyroxine binding pre-albumin (TBPA)," and retinol binding protein (RBP). 12 Haematological assessment for total lymphocyte count was also made.
INTAKE OF ENTERAL DIET AND NITROGEN BALANCE
The quantities of each of the three diets actually infused were recorded for individual patients on a daily basis. The aim throughout was to make continuous 24 hour urine collections for each patient. Total urinary nitrogen was determined on aliquots of urine using a chemiluminescence technique.'13 Daily nitrogen balances were then calculated from documented dietary intakes and measured urinary losses. Medical categories included patients with respir4-tory disease and heart failure and those with anorexia after acute pancreatitis and treatment for tuberculosis. Sepsis, defined as infection giving rise to fever, tachycardia and leukocytosis on more than one day, either as the primary or secondary diagnosis, was distributed evenly between the three groups.
The exclusion of patients fed for less than five days or who, for unexplained reasons, received less than 60% of prescribed enteral diet allowed for well matched groups, with respect to duration of feeding and proportion of prescribed diet administered, of those patients finally analysed. Of the 118 patients who entered the study, 42 (35-6%) were included in the final analysis, 46 (39-0%) were fed for less than five days, and 30 (25-4%) received less than 60% prescribed enteral diet.
COMPLETION OF FEEDING
The reasons for termination of enteral nutrition, according to final analysis, for all patients entered into the study are shown in Table 3 
GASTROINTESTINAL SIDE EFFECTS
All three enteral diets were equally well tolerated at full strength from the onset of enteral feeding. 
Discussion
The results of this prospective double blind trial clearly show that as far as nitrogen retention is concerned the best results were obtained in the group of patients receiving the nitrogen and energy dense polymeric diet containing 9-4 gN/l and 1-5 kcal/ml. Moreover, the group of patients receiving this diet was the only one to achieve overall positive nitrogen balance during the first five to seven days of enteral feeding, as well as the only one in which a significant increase in plasma transferrin occurred. Even if stool nitrogen losses of 1 g!d,'7 with skin and miscellaneous losses of up to 8 mg/kg/d'8 were allowed for, patients fed the nitrogen and energy dense diet would be expected to still show a positive nitrogen balance. The clinical significance of these results has to be interpreted, however, in the light of the experimental design. The primary aim of our clinical research programme in the area of enteral nutrition has been to simplify and improve the techniques of administration of enteral diets and to optimise nutrient assimilation, all in the average ward setting so that the principles gained can be easily applied in the nonspecialist setting.'9 It has been our experience that in the average ward setting it is difficult to constantly administer more than 2-0 to 2-5 l polymeric diet/ 24 h.5'6 Consequently experimental design was based on a fixed intake of 2 1 diet/24 h. It has often been suggested that the energy and nitrogen requirements of patients requiring enteral nutrition should be routinely assessed prospectively on an individual basis, and then according to this calculated require1e&N&w&N iwssxwXsi "' ment the most appropriately formulated diet prescribed. Although a number of techniques for assessing energy requirements have been described,'" the most reliable in our experience is indirect calorimetry,2' this in turn having a significant cost implication and a requirement for specific expertise. In most patients nitrogen requirements can be more simply computed from urinary nitrogen losses. Our experience has shown, however, that these fluctuate greatly even over short periods of feeding, particularly in acutely ill and septic patients.. For these reasons, therefore, the design of the present, as well as our most recent trials,56 has been based on randomising patients, whose nutrient requirements are not individually assessed before entry, to treatment groups receiving fixed volumes of diet whose composition is not altered during the study protocol. Consequently, if it is planned to administer 2 1 polymeric diet/24 h by continuous infusion through the nasogastric route to patients with normal gastrointestinal function, the clinical significance of our data would be that significantly better nitrogen retention will result from the use of a nitrogen dense diet containing 9-0 gN/l as compared with diets containing 6 to 7-5 gNAl.
For the last 10 years or so it has been traditional to prescribe enteral diets with an energy density of 1 kcallml and a nitrogen content of approximately 5 to 6 g/1.8 Controlled trials show that almost half the patients so treated will not attain positive nitrogen balance.' In the acutely ill patient this will be so, at least initially, as a consequence of the neuroendocrinological response to injury.22 In others, however, an inadequate intake of nitrogen has been shown to be important.56 Inadequate intakes occur for technical reasons such as the use of small volume diet containers,5 the poor performance of fine bore nasogastric feeding tubes,7 and the use of starter regimes, whereby full strength diets are introduced gradually over a two to four day period to reduce the incidence of gastrointestinal side effects.6 It has been the fear that more concentrated and relatively hypertonic diets would give rise to unacceptably high incidences of gastrointestinal side effects that has probably discouraged physicians from administering these routinely as a measure of increasing nutrient intake. In the present study all three diets were equally well tolerated and the incidence of gastrointestinal side effects in the three treatment groups was very low, and side effects did not occur any more commonly during use of the energy dense (1-5 kcalml) nitrogen dense (9-4 gN/l) diet than during the use of the standard (1 kcal/ml, 6-3 gN/l) polymeric diet, this despite the fact that starter regimes were not used. Our findings provide no support, therefore, for suggestions that nutrient dense diets containing up to [1] [2] [3] [4] [5] In conclusion, our findings support the routine use of nitrogen dense polymeric diets which appear to be well tolerated as long as they are administered by continuous 24 hour infusion to patients with normal gastrointestinal function. The current widespread use of polymeric diets with a nitrogen density in the range 5 to 6 g/l is to be discouraged as a significant proportion of patients are likely to remain in negative nitrogen balance despite enteral feeding. 
